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Kaca merupakan jenis material padat yang mempunyai struktur amorf 
Pada penelitian kaca tellurite difabrikasi dengan metode melt-quenching pada 
suhu 900°C dengan komposisi 55TeO2- (41-x) ZnO-2Bi2O3-2PbO-xNa2O yang 
disebut kaca TZBPN. Simbol x merupakan variasi komposisi dengan nilai x= 2, 
2,5, 3, 3,5. Karakterisasi terhadap sifat kaca TZBPN dilakukan untuk mengetahui 
nilai densitas, indeks bias, metalisasi, energi gap, energi urbach, polarisabilitas 
elektronik ion oksida, basisitas, massa reduksi, rentang transmitansi, dan arus 
yang dapat mengalir. Diperoleh nilai densitas (5,7776 - 6,1104) gr/cm
3
, indeks 
bias (2,006 - 2,035), metalisasi (0,565 - 0,568), energi gap (3,14±0,05) – 
(3,37±0,05) eV, energi urbach (0,12±0,13) – (0,27±0,11) eV, polarisabilitas ion 
oksida (2,23-2,81) Å
3
, basisitas (0,922 – 1,07), massa reduksi (0,0364 – 0,0520) 
gr, rentang UV-Vis edge (365,2-336,7) nm, rentang IR edge (6363,1 - 6563,4) 
nm, dan arus (0 – 0,02) μA. Berdasarkan karakterisasi yang diperoleh disimpulkan 
bahwa kaca TZBPN ditinjau dari sifat optik dan listriknya memiliki sifat sebagai 
semikonduktor. 
 



















Characterization of Physical Properties, Optical Properties and Electrical 
Properties of TZBPN Glass 
  
Arum Luvita Sari 
Physics Department, Faculty of Matehmatics and Natural Sciences, 
Sebelas Maret University 
 
ABSTRACT 
Glass is a kind of solid material that has an amorphous structure research 
tellurite glass fabricated by the melt-quenching method at 900 ° C with composition 
55TeO2-(41-x) ZnO-2Bi2O3-2PbO-xNa2O called TZBPN glass. Symbol x is a 
variation of the composition with x = 2, 2.5, 3, 3.5. Characterization of glass TZBPN 
conducted to determine the value of density, refractive index, metallization, energy 
gap, the energy urbach, electronic polarizability ion oxide, basisitas, mass reduction, 
transmittance ranges, and the current can flow. Density values obtained (5.77768 to 
6.11041) g / cm3, refractive index (2.006 to 2.035), the metallization (0.5656 to 
0.5689), the energy gap (3.14 ± 0.05) - (3, 37 ± 0.05) eV, energy urbach (0.12 ± 0.13) 
- (0.27 ± 0.11) eV, polarizability ion oxide (2.23 to 2.81) A3, basisitas (0.922 to 1 , 
07), the mass reduction (0,0364 – 0,0520) gr, the range of UV-Vis edge (365,2-
336,7) nm, range of IR edge (6363,1 - 6563,4) nm, and the current (0-0,02) μA. 
Based on the characterization of the obtained glass TZBPN concluded that in terms of 
the optical properties and electrical properties as a semiconductor. 
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T = Suhu/temperatur °C 
Tg = Suhu/temperatur transisi °C 
Tm = Suhu/temperatur melted °C 
Tf = Fictive Temperature °C 
n = indeks bias  
θ = sudut Derajat (°) 
θ p = sudut polarisasi  
r = koefisien reflektansi  
Egap = Energi band gap eV 
Rf = Reflektansi  
T = Transmitansi % 
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B = Medan magnet Tesla 
TE = Tranverse electric  
TM = Transerve Magnetic  
    = Refraksi molar cm
3
/mol 
    = Volume molar cm
3
/mol 
   = Koefisien Absorbansi  m-1 
    = Polarisabilitas molekul Å
3
 
    = Polarisabilitas kation Å
3
 
      = Polarisabilitas ion oksida Å
3
 
   = Densitas gr/cm3 
m = Massa Kg 
V = Volume cm
3
 
A = Absorbansi  
   = Konstanta Planck              Js 
   = Frekuensi Hz 
   = Panjang gelombang M 
   = Kecepatan cahaya       m/s 
   = Massa reduksi Kg 
It = Intensitas cahaya keluar  
Io = Intensitas cahaya awal  
t = Tebal medium M 
   = Basisitas  
   = kation oksida  
   = Ion oksida  





    = Energi Urbach eV 
Vt = Tegangan Volt 





R = Hambatan Ω 
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